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t*^>T, ±EtirM -(100) KfctLTranrspjr 

51^ s^tc < t *>-t<D-aga<jt 
SB4M»f*«tRK#&5F*u trots* yt£r;tfB&a< 
£ OS« £ &&ifettff KSft 3 5 35 1 <Di$HggfS 

#£. 

as»-c*or, ±ffi^SiB (loo) ic*fLT<iar 
¥fr£ *<S J Pffi_tc::K[&3*T.S £ £ K:±8KBjR 

#JbE#iWttitRi=«» 5 *u * ti £ A. ifrfcgB 
ISgBt*£* 



3 ISfilfi (100) £*£,&«! (110) 4» 

T*-aT, ±33^Sffi (100) tc^LTfi^TfT 
£ * S-^H Jh*3Eg 3 *l 5 £ £ JJ53E$l * -< 
J: ^"j: < £*>*<*>— ag3l<± 

r <DS«£^^«1*Stceg3*7.Sm 1 <7)TOgB 
«£> 

- £ Git.*.* -mm^immiz x o.&ztLx x-zmm 

20 gBl*T:*>^>T, ±EMFAiB (100) l:*#LT«»2' 
TO£ i 5 F®±tcES3n?>£ £ <>t;_hS2^ 
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4 mmwtmmit, &iti")? zt 

5 feUffi (100) fctS&tt C110D 

Jh£*SJiffi ClOO) KfcfLTfcwrspfTfc**^ 

E:-t2><k o \z^ 'ptt < fc *>*<o— Sga*_hfB4^gr#: 
S«K:fiMt;*n, J t<Dl3.bA,£±&fti!?iZo>&m 

Jbffi^SM (100) {c^fLTtaOTfTtt-S^ 
S±KBKStt& fc fc l=_IJBffiAx-<-xK:tt 

e-r 4«t -5 < t fc-t-o— M**±fi4&*<* 

- ^IttJiSSt^ fc JiSBftlgco fc _ 9 1 

6 JS£S (100) tMft^CHO) «^TL, *> 

MHOl&JKJIt:: J: V&£tiTmmSb#ZJ&f&. 
U JfK, ±EJ6AS (100) kzttLXli&W-ft 
fc tc 4fii5±i;ES?nst £ *>K±i23g5a*-< 



H Z. OXtS fc BBS 

Igto t - 9 fc , 

WNO&ft jg \z «k *? * tlX VRflS^ £ TBfiE 
5 U »=, ±S*£tSf.E (100) fc*#L.T«BWr 

t % hw-m±iz&m.$ nstt fcicteag**^ 

15 U 

- 5 cd *f isj-r & rms k ie k ^ *u 

«t «? —m<»n ^ ia^-cffiift s n s 3 1 fc -r 

*nizti>tznm.$mm&<r>mt\z 

35 :*!&99f;:flHBLTi*«fc£>fc LT, ^<fc ■j'i 

*fcx -o*«»fl>iE«*iffiiart»-raKBE» 
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* * * <.*HtMc mMitx- z z> Hi^^H±* w 

-T*J:-3*4>tf>T-**o HKM^nJflET-, {SKI 

HKttttt* iitmu. i"Jn>t *<t>4^* 

* lit* <^a*o£.T-&ffi&9>i:3t#£&*:£Lfc 

gcs h 7 > * * * a-^> * h m— <» 2 o>i&.fflkto 

ffi.o>mztt*)^ w&izm&znxm^Bmtwi 
mstiz. zo>i*g&?am?-K. &mx-&i,mm 

* 1 — J. H. Huijsing, et al : IEEE 
Transactions on Hectr n Devices, Vol. ED 
—29, No. 1 % pp- 133— 136, January, 1982 
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/<-yy-yf> (*2) t,&&WLtiffis&-t>M- 
10 it, SSti^*fLTM^±sas^TSK£Dt£St5t 

o>/< ? > * s < -#* l , ^^^atttiSS^JSE s n 

J5 * 2 A-F-P-Van Putten, et al : Electronics 
Letters, Vol.10. Na 21, pp-425 — 426, 
October, 1974 

O&ffi ttrUKStlT ^ £ * w y<£> 

* 3 K. Malin, et al : IBM Technical 
Disclosure Bulletin, Vol.21, Na 8, 
30 January, 1979 

<o : gM±miz&mmm>z:ttmz-$, mm^yiza 
mmvtizttmzittiK-4i&in,m**&&:L, z. 
35 ft* & m t: sejsisinTes sni 2 ^cog?s^ffi 

4w, g/jNSJS«0.06««-C* 5» 3t»fcaB-<6n 

40 -rsfc*!>Jr, zo&o>ffimz*:&tc5-&&<»±iz 
3T^5*T<.>S„ JiSStTHtlcttB-rS2^><om 
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J; 5 x - ti\z*tf& L T 
^t^S, ta^TSfwa6*l#^fc£<r>2-?<75 

* 4 H.Rahnamak et al : paper presented 
at the 1980 International Electron Devices 
Society of IEEE, Wastington D-C, pp.680 
—684, December 8—10, 1980 

&<7>-C*So 

XK, S&3:fe.fctfgS4<D#ggm > 8*3gO t - 
4\ — #<3»!K<affcSfc]-t>-»f-K:aja.-c, ^E8o 

> * t L fcSffl&gtfeife^JSS: t , ? y y 570^ 



Iico^«S5ft]-fe>-y-2 2, 2 4 tLtffit, CO 2 

■5 -r^rfiHS-^ttSfffilO t — * 2 6tL T« < , 
&5g*0-fc>-i>-2 2, 2 4S[ft-?26iLT 

1 20% oygifr £> & ✓ < — a ^ 1 1 ■> t» co £ ? 
IfcWILTt^. ^^tl9*k^m-b>V2 2, 2 

&J5l<7>*felft® 2 8, 3 Slriy^iti-c^ ftKgs 
So * 1 BAV« 2 Ho!>3et«» = ^ 

25 **t!MBn-b>*2 4*»^ti^)ggj5^3 4 t 
*»t>«dcStL, rtil50//ft5400y£O>t# * £WT 
5. 

2 2, 2 4 X.V t-^26 £4Mtt<JlcStr&*l;i 

So "t' ; 5r^*.a&*jS]-tT>-9-2 2, 2 4&lffc — * 
2 6tt, m£8~~0A2ttO)JgZx-m.ffllz&}St*<»ZE. 

> L J: * n 5 «t r> lzm& * *i So 

^. 3 0 ^cJKSBM 3 2 , 3 4COTOiV ') =2>g 
«2 0 O ^^125^0gg i-rfjE*t*j« S *?.So 
50 mS£t$& 3 2, 3 4 « % SSt^.^-^ 3 0 cr> 1 

«2 O0$I3 6 0«±aj|=JStt*n*. 

^3Str<^-rj;-plc, »8ggJ5«3 2, 3 4t±, 3& 
3 0 ^SS«-f5J:^lr, *Sl^±m3 

So ^SgRtJ 3 2, 3 4 Z&tfMltis ') zi >cojg 

^?<, t-^2 6^^^^]-fe>-9-2 2, 2 4 
Kf5*> S^.<75« t ^ £f # t-?26 SflSZ U BBtf 2£ 
&.zmLx&*.t>*LZ>z ttr^So -^^tj-^gis 
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LTEBt5Iti«T3, t - * 2 6 £ co&O 

fitAirw^ffc^'j ^>m*mt>i°izt-9 2 6 

* LT» t - 7 2 6ig0§<a3S$\«f K&strfiSlc&H 
tr* ?^.^tifc^SSjai-t>-9-2 2, 2 4WU t- 

2aicS^Tl«.«-rS„ t^2 6«, «<E2 0 
So :<Di"Jn>©lS2 0«H^Tl»5 
fcU > >) D>©If2 0**TO-l00 7-f ^cd> 

<a^£&fc*lS2»$UDjgfg«k »3 200*CiS < Sot 

2 2 £ 2 4 H^l^iaST-^MOX: 
^-f <fc -3 lr„ J^Sfti-tr>-^2 2£24ttfc— ?2 
0 05 £ # K ti 3 <D 2 o<*> -b > -9- <DU&<,±m 

T±«tlC<4S-rS3»@jaj-t:>-^ 22ttt-?26 

srt»c^s 0 :ncjioT4f £g&gftnr>-9- 
2 2 £ 2 *(r>m<r>m$m.(?>mit i mB : M<r>m*: htz 

:fc#£9!K*il,*TWU »SSl-b>t 2 2 t 2 4 « 



(. * £ ttS© 1 1 "CO j&EgeQ x < ^ > ^ co^f fc £ & tb 

{miz±\iz-&z>j:o%jjg;-ct,tuj:zti 
izmt> s tew^itT'«5rit Ltt mmi± ^jtg-c * 
s, 

t — 9 2 6 £&®fc]-fc>-y-2 2, 2 4GD£fc^g 

SH^'i-X 3 0 <7>^9Etc J; fj % ;£#gi5§<7>lE;gtt 
l'fc»tt5. •t-^^^^Q-trV-y-2 2 <fc 2 4 

15 <r±&5.CDffi.tZ<»mtlZ%ift\Z& < lo^T 1 * Z>Z.t 

*fjyj ir fc^r. t-^26 HSfUDSfgKfcf 

>t22i 2 a a&mm.T-mmz'tiz, z. ti>*t>. 

20 m&ta-iz>V2 2t2 4 OM^fbfctfiStMwfg 

^sh- & * tooiHigsw =£ n a m&vm 5 a iz & 

•*\> ® 4 Sl-^3F*17t08g« t — 9 2 6 coSg££ 

25 8gfctS&!g*D-fc:>-* 2 2 t 2 4fl)ri^fitfCIfl)||t: 
itffl-f S ffi-^-SBE* t# S ti tb<r> t cox- * S. 

Sta3 8 1= i-:Tt=? ?nS. lk&mtn.3 6 
50 t±> ^S3I-t>-tf2 2, 2 4fi.CTt-^ 2 6 fcl^ 

>)=J>cr>mm3 6_tt-ffe*iJg2 8 t 2 9tcStti 

35 >0>&&2 0 ? t- h >^9t LTfgfiR^tiSlt 
^ffi&t3 8 (aot^yjtij 0 it 6f SCl 3 8 
tt, «iS»I-t>-y-2 2, 2 4 2£tffc — ? 2 6 tlpl 

3>-<D^ffi3 6±{r^»©2 8 t 2 9iz&£ti 

*feSJi 2 8 t 2 9 0>&^&jbltXQJ&ttb&-% 

-9-2 2, 2 4. b-^26, ittt^i 3 8 iz t 
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&&X*)-tZ>ZtiZ%Z 0 it&t&VZ 3 8 UtmiS 
K&**VC&t£ 2 0 0}$13 6 <CiEJgS[t7tt*t6 
tlXisO^ fc-* 2 6*i*t>«3 0jag«i; 9200T! 
BE < f^-e^tlTt^T t J3HcoS$i.<OjSJg t0.5*C 

COz&I££, i£«Effitn;3 8l=J:-^T^*tlS^ffl 

V^SffiM 6t± x t-7 2 6 ififcU 0U:«t:*? 
— Afc«fcffiia3 8 t«ta4 2, 4 4KJ;9 — 
22£tf/3cLTl.>5o T>^4 8 t 5 Ort^^SSt 

**@*g4 6a*'<v>*-*-5«*:-?K»iftU t-* 20 
2 6 ^£^>-x:mEZflZ>mT)Z-J£.\,Zi%-D£ o \z 

<o«incoJiSgic'K:a-rsi^!SS*n-t>if2 2t, T 

atw&E-T4^ffi^]-t^-!f2 4 tWfflOfiHttW 25 

8 t 7 0*»4,>i5HifrlgrtJg|S5 4a»£«/£S*t 

5. ^SifcS^ggE 5 2 «U 1 St-ffi-f > f - ^> 

h^y-y^iHisgfcigiH-^ HfftiSrtia5 5 4 co 
*fl»ti^g»££6 2K<fc OPiSStl*.. Jfc^«S6 
4 «£w&*D-fc>-y 2 2 t 2 4 ?>iStoffifa{£o!!K 

*^MiWC±j^Ttd, 7>y4 8, 5 0, 6 

6, 7 2 Ktt4 *cOT>:/£i,oLM324<93-A 
^TVT'StefflU 7:^6 8 t 7 QKWt2^C0 
T > 7 € t> "OOP - 1 0 CO & A CO T > 7* * & ffl L T 

40 

*D-fe>-y-2 2 t 2 4co®ftJ-rsj£gcog#*;t < 
J: otwt«^5tLT^4.^^*Jf etl^o 
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^ l < s?«> t>nmmi> ®m t * 5. c co?ggcog 

**** <iti5:t$, 

t-(iIN-££&gfcH: 2 Ab^-o 2oco-fe>-9- 

<1> gi®*fHr>-y-2 2, 2 A£m&ttt&%i<m 

®fe-tr^i^2 2, 2 4 tti/ ') zi >C03£& 2 0 j!» 

-t t T w *U±, SgflggBfr 3 2, 3 4 £ -gtf Mffc 

sMfctfiftKh:* l^l-^ii, 3 2,3 

4 t««2 0 0>^tZ^125x;C7)gii5T-iE{StC^ 

-rs^s*»]-fc>-^2 2^§<^t:t^> 

^ 3 0 ^ti; t"TJ» ; ®fel : tr>-9-2 2 
ifi' 'J n>0&<S2 o^^lMKftti:^ 
?TOa5^3 2 ©ft*Kj&r)fc*fifl)|if5aif# 

3 0 ^LTt-? 2 6 ^->'J3> COS 

«2 o fr^*&mz&M-ti>z.t mmuttz 
2 , 3 4 (v&^zm^fcysftn&fcmm&'bz 

t5M^t>t2 4?, t-^2 6*>^co^t 

z>o 3 o ms: ttft 

S8*D-t>-y-2 4 3>coStR2 o*»*b^w 

t^cs. ^ co t - ^ 2 6 cDgsa*?g < sa^r-^ 

z>tctb\Zh, ^^-X3 0^LTt-:? 
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ztty mmsm 32, 34 n&mzi&^tzjj 

(4) «®^]-fe>-!f-2 2 i: 2 4<Z>f/ki:, fc-?2 

S<b?nfc3g^jigg^tfiiit7 4 

*ut$*gtfc]-t>-^z 2 t 2 4 coStSW'irEg 
CESS**-, fc — 7 2 6i:*t Lxmtl<r> ±ffi.ffl 

fc**tw^*i4r tJcicSo ::t, coat 
1 ttt~? 2 6 ff?llii?)x-;fi'6D 1 (Sin 

s AT 2 t ;> 9it J <ti&^±# 5 c 1 1;^ 20 
5. - T*- OAT 2(1, t - ? 2 6 OTSStflffl 
Oa: y-?--^eD2^n3t<4ET-«t^:# < * 
5» D 1 tD2{i^H.MiST-^5iiWl±'i:^ 

^OiiSi^KfSfcjOl;, ffitl&&iriO 25 
<nt^t,zltmm^l-b>V-2 2 t 2 40aagtt^- 
L < <Tt±*£3en. COfcto^fgBjg^M 
tH^mi&ffltLTIrt, j&Sft-b>t2 2, 2 
4^8SCtcHrtitt-PTi^zt^%^Lx 

2 2 0*4>£-?oi£fHID 1 tafc&fcj 50 
-fe>-9- 2 4 OftrtT-oimmD 2$^L<t5 
j&f?#*So wtui^, D 1 fc D 2 5i'l£ L t x t 

-tf-otb;?JWU8;*:fc'i50T% Ji*g{&Hr>-9-2 2 
±l:^fc5AT 1 O^fitx J&Sfc]-fc>-y- 2 35 
4 SAT 2 0) WfflO#H-^S^c t * 

fir s; t*<*o«-#btiTii tJv &B7-f- 
^#OMftj&gO&Jgu>?-*i;::fc(. x Tti, w 
OD1 (=D2) Offittfc — ^cor1ioa<a'l/2 40 

ttft€a*?-*£f& 860c*/fc}>O2£ix>:ii^ 



"CliAT 1 enW-^M t AT 2 Of^tW^^^ 
50*CtltW^:t < i:tli„ liitt, ^##|p]0 

JKSW3 2, 3 4 $SAt*:tt, »gtot>t 
5 2 2, 2 4Mt-^ 2 6 £ £&T-fflif «fc -5Uz3& 
X3 0 ZmirftcZ. if, &ig*a-b>-*2 
2, 2 A&Zf fc-* 2 6 £ >') zt>a)W&2 Qfr 
£>&miz1&mT'% Z> J: -? - t i^Bj|gi; 

lotOTftS. iftSit>t2 2, 2 4&U r fc 
JO 2 6©TtC»JS5n5^^-<-^ 3 0 OrfJ 

■rsfiligj^y^>^SIBtc:«k»3|?fi?ti5 0 iff) 
—iz-tzzt&xzz. 

P«30S^ojftftic^t-5iSgofcr£^££i§— ic 

^ >J n > ^- v y O J: >5cS« S to 4> tl €. t ^?tf 

^fle^Hi-r^to^ -trvy-jLt/>> t — ?o 
rftic:ifc«: L T5i t - ? *■ &(tt-t-&9to< 

ntcit-c, l/ioogggo/hS'i^oK-t-r'i^o 

7^*^£0«5fe&tf5£#|K££*£«\ t 

itf ') =J>0-fc*i«fc 9 t>70%fc:*;i*>5MI£j5*-r) o 

J?- * € W-T -£ 5" > ^ ') V I*ifiL\Z&mZ tlX 

o>nm&tt 3 2, 3 4 i&SCr^fc^ n >BgOl? 
s r-*> SO^t (, x o fg{Cifc-<75<e J^(, x t <D % <D 

O-J: »?; 60i«O V "^^ ASffi^^i t o-C3tE 
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-t >i^<^j&co*:gMn± m^^i 

W> Mftt>t2 2, 2 4.&l7t-? 2 6 £^ 
»J n > cog« 2 0 WjK&teH J it 5 fc£> /O 

<0 ftfi* L fcj: o lc\ is ') 3><DSS 2 0 coag(± 

ig^h^KflP*.*- tA'TtSCtCI-S, ZCO 

i?SE^^*f-r^ai^1tt± N > 15 

<> co t <vm<r>&MWMlz± < L +£ ^ t o * o Z 

t>fti±tt%ltiW*ftt<7>%L&]&mzj:£ (fegj 

fc, ^ a>^y fom&is&timiztt-tziiilj 

7'tf>l&&'J' k j:£'H — h %&sMz-t&t:tbizi/ >)=i > 
f- "J -J £ #i§ {£*d*IT I. > £ 200ti*» ^ 50/ifc: t W- 

«t Q&m.<»i&T < 44. -7 'J >4>cDt£3fc 

ftifiiz*j^Tt> JRBgt>3;*€ES<'*:«>fc:Jti.<&' jo 

#*&fcn-t>-y-2 2 1 2 4 <r>^m.<nm<n\s. 

**h- T ^^£tzVtU<t-*Z>Z.t\z+i:Z >B -co J; 40 



~ 1 oi6ob/# * i <, > n -t n w±<d ffi3$m$x~m- h 

Z&mzii&ijitTs t^-f i^^^co-tv-? 

t - ^ 2 6 OiE^ja^^lrffi$4Ai* % 
19« (^7SI#bb) oy±Mft*t>s<--?*>£o\z 
-\~frtu < ^fcS9Jt^!ES*tlfc«i^-tr>Hf2 2 

1 2 4 zm^z>zkx-mt>ixz> 0 

Z ffi&Uz$>-oX^ ^^^n-tr>-9"2 2 CO 

MgBaiy^Te^ t-^2 6coi£gf^i V^7 8 

L T, 3^S*n-fc>-y- 2 2 t 2 4«iiii<t^l00/i 
corb^^LTv^Z t*»4>> **i@^]-t:>-9-2 2C0 
ngfi^Vf B Ottfc-* 2 603iSg§^v^7 8A- 
«D*s4jJ;-e:100^nTES*nT^So 3£^co 
tKir«<4;(r^« % z oiOOi/Sjg(5Snfc{aST-05 

OfSTHM), ^^-fc^-y-2 2 con 

v"; n 2 0 Ojgjgjg < ir^i? tit L 2 

SI*!S*n-fc>^2 2co(^ffigp^t±fc-5' 

g>lZl£.&-? 5. ^®?Jl-fc>-y-2 2£0#><rC0t»^gB 
4 t - 9 CD x. "j ¥fr fi> mXiiz i, ' ir>+£ Z feglc * Z 
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THU S^W^ftKJ:S?*^l;j:gffl2f£f|gcDi@ 
2 C)3£#tC «t SJgfitg-ffcJ: <9«/h5l>tWT-fc 

P5f±5j<* S*«*0-fc>-9- 2 4 Wftgffjt'y^-'B B£ 
fc-*2 6^Jg^i-y^8 6 tOfflMiiiiisJ:*; 
100/its Ce^^lwJt^Tiggf Ltl> SWTN 
t~?26* £&S»Hr >1f 2 4 

s»e^&j£<^i£^u'>^c*3fc-3- r #,^a5 

5 w<Ojaj*fl5'iJ».ea|tJ» ! !S3Efl-t:>'-9- 2 4 Wgfcfcj 

*8fln<fc 1 4>i;:#wSft]-t>-9-2 4^6**5 <± 

VniMZtitz, TSftlc&g-rsjtt.ffij3j-fe>-y-2 4 

±«iKfefg-rs?&!gfcHr>-y-2 2t, Tfc£U:&g 
"i-S*fcffi»]-fc>-9-2 4WHtSlc*N-S*5H£££-JiS; 
1"St. ^8at^i-!|#1t^f#tf,tiS p COgjA- 

S. 

4£&£^Sil*?fy«£<7> LTtt, -fc>-9- 

^iSr£g < LStifcw£Sa»£OjJ**iSfc<tot;:$fcn 
ffiSSM-^SC £ &m £ ti.X ^ S «fc -? ttft-Wi-^cr) 

«SSltvt2 2, 2 4fiCf3PKt-^ 2 6 

*iSZ; fcA^.*3.£v^*MSit>*LS. 

6 2 @Ki>OTllJ^^K:gi*>L;fc#ft{g83]-fc>-9- 
2 2, 2 4fitft-^2 6$, -Hi&^T-abS^ 
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*1S„ 'J— KSB9 2 <k^— -ra-f &9 0 MU S?8g 
§B*t3 2 t 3 4±Ki-tf 5ttf^*j».£g4$t££ 

MU mm$W3 2t3 4oj:22iu a&jiZrp 
^?300//-C*So J&Sfcj-tr>-y2 2, 2 
4 Xtf t-^26 tOjft S &±0.06/fT-* »3 „ gfcjgfcl 
•<r>-^2 2, 2 4 W*£Mtt740fitN t-*2 
10 6CDffiM«840n-C*S, S&Sfcl-fc>-9- 2 2, 2 
4W*tJtt, *J*,-J:-e-rf7lOO/i, SS175a/-C* 
S, Btfi^Lrt:.* -jj;:,, £*Sfcj-t>if 2 2 <fc 2 4 « 
t- * 2 6 frh ] v -f ^13 (5*) 53-. stnr^ 
s, -t-'ifr*^ £&g&n 2 2 OF^aj^-yf? 
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